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ABSTRACT 
Objective
Asthma self-management programs are effective 
but often time-consuming. We evaluated the effects 
of a shortened asthma self-management program 
on asthma knowledge, morbidity and asthma-
related behaviour in a group of moderate to severe 
adult asthmatics.
Methods
The effects of the program were evaluated 
with a one year prospective trial in a group of 55 
asthmatics (mean age 45 yrs, 42% males, N=26 
in intervention group, N=29 in control group) by 
administering questionnaires and diary exercises at 
baseline, immediately, 3 and 12 months after the 
end of the program. 
Results
Asthma-related knowledge and hyperventilation 
symptoms improved more in the intervention than 
in the control group and this effect was maintained 
until 3 months after participation. General asthma 
symptoms improved signifi cantly, but substantial 
symptom improvements were also found in the 
control group. The original effects in the interven-
tion group persisted partly but not signifi cantly 1 
year after participation. No signifi cant effects were 
found on pulmonary function. 
Conclusions
Based on our preliminary results, we conclude that 
our shortened asthma self-management program 
had an impact on knowledge and asthma symptoms, 
especially hyperventilation symptoms, until 3 
months after the end of the program. Continuous 
reinforcement and specifying the program content 
are essential aspects to obtain more robust and 
long-lasting effects when administering shortened 
asthma self-management programs.
INTRODUCTION
Successful asthma management requires a com-
bination of optimal medical treatment and active in-
volvement of the patient. The patients should not only 
be compliant with the medication regimen, but they 
should also be able to manage asthma precipitators 
and react adequately to emerging asthma symptoms 
(1,2). In order to reach these goals in daily life, educa-
tion and self-management programs were developed 
to teach patients the necessary self-treatment skills. 
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The original asthma programs contained education 
only and increased asthma-related knowledge without 
altering asthma morbidity or self-management be-
haviour (3,4). Later programs relied on psychological 
theories of behaviour change to enhance self-effi cacy 
feelings and self-monitoring strategies. Some of those 
programs, especially those including a written individ-
ualized asthma management plan in combination with 
regular medical follow-up and reinforcement of be-
haviour change (5), resulted in signifi cant effects not 
only on asthma knowledge, but also on several indices 
of asthma morbidity, such as unscheduled medication 
intake and hospitalization (6), quality of life (7), num-
ber of symptoms (8), and health care utilization (9). As 
a result, it was concluded that asthma programs for 
adult asthmatics are an effective part of the asthma 
treatment. Some asthma specialists pointed out, how-
ever, that the effects of a number of programs were still 
small to moderate (10), and/or limited in time (11), or 
did not add substantially to high quality medical care 
(12). Also, expected effects were not always reached in 
specifi ed risk groups (13). Several questions therefore 
remain, as to the setting that is best to implement the 
program, which new technologies to use in the train-
ing, the type of training that is necessary and fi nally, 
the cost-effectiveness of the programs (14,15). 
In our hospital, an individualized asthma program 
for adult asthmatics reporting symptoms and impair-
ment despite adequate medical therapy was recently 
evaluated as to its impact on asthma-related behav-
iour and cognitions, emotions and asthma morbidity 
(16). The program had signifi cant effects on asthma 
symptoms, quality of life, negative affectivity, adher-
ence and knowledge about asthma, attitudes towards 
asthma and self-effi cacy. However, the program im-
plied 6 individual sessions of 1 hour, allowing for opti-
mal individualization and in-depth education, but be-
ing too time-consuming and therefore not suitable for 
implementation into regular treatment. For this study, 
the asthma self-management program was modifi ed 
into the following: 2 group sessions and 1 additional 
individual session were provided with a reduced con-
tent to patients with moderate to severe asthma re-
ceiving optimal medical care. The effects of the pro-
gram on asthma clinical and behavioural variables 
were studied. Based on literature mentioned earlier, 
we hypothesized that this shortened version of the 
program would be benefi cial for asthma knowledge, 
but wondered what the impact would be on asthma 
morbidity and asthma-related behaviour.
METHODS
Participants
Participants were adult outpatients under regular 
medical follow-up in the university hospital (age 18-
65yrs), with an asthma diagnosis made according to 
the Global Initiative for Asthma guidelines at least 6 
months before recruitment, and with a stable disease 
for 3 months or longer (no hospital admissions be-
cause of an exacerbation/no treatment change) (17). 
Exclusion criteria were co-morbidity (somatic, psychi-
atric), occupational asthma and non-Dutch speaking 
and previous participation in an asthma self-manage-
ment program. The inclusion criteria were verifi ed in 
the medical fi les before recruitment.
Study design 
The effects of the program were evaluated in a 
one year prospective trial including an intervention 
(I, n=26) and control group (C, n=29). Outcome mea-
surements were performed at 4 time moments in both 
groups: before the start of the group sessions, imme-
diately, 3 and 12 months after the end of the program, 
henceforth called baseline, post program, follow-up 
1 (FU1) and follow-up 2 (FU2). The program was de-
livered to the intervention group between the fi rst 2 
measurements by a health psychologist. Another inde-
pendent person collected the measurements.
Study procedure and program content
Eligible candidates were consecutively invited 
to participate in the program on one of their regu-
lar medical visits at the outpatient pulmonary clinic. 
Recruitment was part of a study on participation and 
attendance as described in reference 18. Patients re-
ceived a standard explanation about the program con-
tent and format and mentioned their wish to partici-
pate or not. Patients interested to participate in the 
program at time of recruitment and actually attend-
ing all 3 program sessions, were included in the inter-
vention group. Patients who were interested in the 
program at time of recruitment and who, because of 
practical reasons, agreed to be part of the evaluation 
study only, were included in the control group. This in-
clusion meant that no actual attendance was required, 
but only answering and sending back questionnaires. 
All sessions took place in the hospital, the group ses-
sions being set on fi xed days and times with groups of 
5 to 12 participants and the individual sessions being 
planned separately with every participant on the day 
of the last group session. The program content was de-
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veloped based on the individualized asthma program 
and was administered by using a workbook containing 
homework assignment, educational information, and 
illustrating cartoons. The group sessions consisted of 
the following: 
 - Psycho-education about the respiratory system, 
general aspects of asthma, medication: The patients’ 
own theories about these topics were identifi ed and 
information was provided in an interactive way.
 - Cognitive restructuring strategies: Irrational and 
negative cognitions about asthma and asthma 
therapy were identifi ed, questioned and corrected 
if necessary.
 - Self-monitoring exercises: Exercises including the 
monitoring of peak-fl ow rates and asthma symptom 
precipitators were performed after the fi rst group 
session and discussed in the second group session.
The aim of the individual session was to elaborate 
on one problem area identifi ed during the group ses-
sions. Patients had the opportunity to elaborate on 
one of 5 asthma-related topics (based on Buijssen et 
al. (19)) and communicated us their choice at the end 
of the second group session. 
1. Topic 1: Emotions: Persons with emotional problems 
related to living with asthma received a short 
training about coping with anxiety and other 
impairing feelings. Identifying feelings and emotions 
and discussing ways to handle them formed the main 
part of this session.
2. Topic 2: Physical condition: Patients who experienced 
diffi culties to maintain an optimal physical condition 
received specifi c recommendations applicable in 
daily life. A specifi c and personalized training plan 
was designed.
3. Topic 3: Compliance: Individualized stimulus control 
strategies were elaborated upon when specific 
compliance problems had been identifi ed.
4. Topic 4: Stress: Relaxation exercises were taught 
and stress-management strategies were discussed 
with patients who reported asthma-related stress 
problems.
5. Topic 5: Social assertiveness: The main social 
assertiveness principles were discussed with patients 
showing invalidating problems with talking about 
their asthma in daily life.
The study was approved by the hospital’s Ethical 
Committee and all patients gave their oral informed 
consent for participation.
Measurements
The following questionnaires and diary exercises 
were administered as outcome parameters:
 - The McMaster Asthma Quality of Life Question-
naire (AQLQ) measures health-related limitations in 
quality of life experienced during the past 2 weeks in 
patients with asthma (20). Thirty-two items assess 4 
domains: symptoms (12 items), emotions (5 items), 
exposure to environmental stimuli (4 items) and 
activity limitations (11 items). Items are rated from 
1 (= low quality of life) to 7 (= high quality of life). 
 - The Asthma Symptom Checklist (ASC) is a 36-item 
questionnaire developed to assess subjective 
symptomatology in asthma (21,22). It consists of 6 
symptom scales and assesses symptom frequency 
and/or intensity: symptoms of airway obstruction (5 
items), dyspnea (3 items), fatigue (6 items), anxiety 
(8 items), irritation (6 items), symptoms suggestive 
of hyperventilation (6 items) and of the symptoms 
coughing (1 item) and sputum (1 item). For this 
study, the subjects rated on an 11-point scale the 
intensity with which they experienced a symptom 
the past 2 weeks (0 = no symptom, 10 = symptom 
as bad as possible).
 - The Knowledge, Attitude and Self-Effi cacy Asthma 
Questionnaire (KASE-AQ) consists of 3 subscales of 
20 items each and assesses 1) patients’ knowledge 
regarding asthma (every item rated 0 or 1, total 
scores ranging from 0 to 20), 2) patients’ attitude 
towards the illness and 3) self-effi cacy regarding the 
perceived ability to control the disorder (every item 
rated on a 5-point scale, total scores ranging from 
20 to 100 per subscale) (23).
 - The Positive and Negative Affect Schedule (PANAS) 
consists of 2 subscales (10 items per scale), assessing 
positive and negative affectivity as a personality trait 
(24). On a list of 20 adjectives (e.g. sad, enthusiastic, 
nervous, etc.), the subjects indicates the degree to 
which the adjective is applicable to him/her, from 
‘very little or not at all’ (score = 1) to ‘very much’ 
(score = 5). 
 - Peak-expiratory fl ow rates (PEFR) were measured 
by the subjects at home twice daily (morning 
and evening, before medication intake) during 14 
consecutive days. Each time 3 manoeuvres were 
recorded on separate assessment sheets.
Finally, pulmonary function results and medical 
data were collected from the patients’ medical fi les.
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Data-analysis
Computational analyses were performed with the 
statistical package for social sciences (SPSS-version 
11.5). A signifi cance level was set at α=.05. For ev-
ery subject, missing values in the questionnaire’s data 
were replaced by individual scale means when at least 
50% of the scale items were fi lled in, to guarantee rep-
resentative results. 
Differences between groups at baseline were evalu-
ated with χ²-analyses or unpaired t-tests, as appropri-
ate. 
The program impact at post, FU1 and FU2 was as-
sessed with repeated measures analyses of covariance 
with the difference scores from baseline as within-
subject variable (post-baseline, FU1-baseline and FU2-
baseline), the 2 groups (I and C) as between subject 
variable, and the baseline score as covariate. When the 
analyses revealed signifi cant measure moment*group 
interaction effects on one of the outcome parameters, 
paired t-tests were performed to make within-subject 
pair wise comparisons to investigate the evolutions 
from one time moment to the other. 
RESULTS
Patients from the C group (n=29) declined actual 
participation in the program because of practical rea-
sons such as distance to the hospital/inability to take 
time off at work/child care problems (n=23), because 
they did not think the program was applicable to them 
due to the group format (n=1) or because they did 
not think their asthma was troublesome enough for 
participation (n=5). Thirty patients attended the fi rst 
group session. Because of 3 drop-outs (2 due to illness, 
1 due to an unknown reason) and 1 incomplete and 
incorrect data-collection, data from 26 patients from 
the I group were used for analyses. Within the group of 
Table 1.  Characteristics at baseline of the participants from the Intervention and Control group#
Intervention Group
N=26
Control Group
N=29
Socio-Demographic
Gender (% male) 50 35
Education level (%)
Primary school
High school
College/University
12
52
36
12
60
28
Social status (%)
Married/living together
Unmarried or divorced
84
16
77
23
Age (yr) 46 (12) 44 (15)
Clinical and psychological
Asthma severity (%)
Moderate
Severe
31
69
48
52
FEV1 (%predicted) 79 (19) 87 (16)
FVC (%predicted) 99 (17) 102 (16)
PEFR (%predicted) 76 (17)* 90 (17)*
Asthma duration (yr) 24 (19)* 11 (12)*
Treatment compliance (%) 73 78
ASC total 121 (65) 86 (72)
AQLQ total 137 (26) 142 (33)
Negative affectivity 21 (7) 20 (8)
Positive affectivity 31 (8) 32 (7)
KASE-AQ knowledge 10 (3) 10 (3)
KASE-AQ attitude 72 (8) 74 (8)
KASE-AQ self-effi cacy 65 (11) 70 (12)
PEFR diary (L/min) 399 (117) 402 (97)
#Results are expressed in mean (SD), unless otherwise stated
*p<.01 with unpaired t-tests
FEV1: forced expiratory volume in one second; FVC: forced vital capacity; PEF: peak-expiratory fl ow rate; ASC: Asthma Symptom Checklist; 
AQLQ: Asthma Quality of Life Questionnaire; KASE-AQ: Knowledge, Attitude and Self-Effi cacy Asthma Questionnaire
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26 patients, 9 chose to work on asthma-related stress 
in the individual session, 6 on compliance, 5 on emo-
tions, 4 on physical condition and fi nally 2 on asthma-
related social assertiveness problems.
Characteristics of the I and C group participants 
are described in Table 1. Baseline PEFR scores, as mea-
sured in the laboratory, and asthma duration were 
signifi cantly different in the 2 groups. For 3 variables 
a tendency to differ, but falling short of signifi cance, 
was observed (p=.09 for FEV
1
, p=.07 for ASC total, and 
p=.09 for KASE-AQ self-effi cacy). Baseline PEFR refers 
to the assessments made in the pulmonary function 
laboratory, whereas PEFR diary refers to the assess-
ments made at home with the peak-expiratory fl ow 
meter.
Effects of the program at post (immediately after), 
FU1 (3 months) and FU2 (1 year)
Repeated measures analyses of covariance with the 
group (I or C) as between subject variable and mea-
sure moment difference scores from baseline (post-
baseline, FU1-baseline, FU2-baseline) as within sub-
ject variable did not reveal any signifi cant interaction 
effect between group and measure moment, showing 
that, when looking at the whole time period, no larger 
effect of one of the 2 groups at a specifi c time mo-
ment was found. From all of the outcome parameters, 
ASC total, ASC hyperventilation and KASE-AQ knowl-
edge scores were further investigated as they showed 
the tendency to improve more in the I group than in 
the C group. Patients’ scores on these scales at the 4 
measure moments are shown in Table 2. Difference 
scores from baseline for ASC total, ASC hyperventila-
tion and KASE-AQ knowledge are shown in Figure 1. 
Pair wise t-tests were performed to evaluate the 
evolution of these scores within the I and C groups. 
As illustrated in Table 2, within the I group, there was 
a signifi cant improvement (or reduction of symp-
toms) of the ASC total scores between baseline and 
post (t(22)=6.3, p<.001), between baseline and FU1 
(t(20)=5.9, p<.001) and between baseline and FU2 
(t(18)=3.1, p<.01); a signifi cant reduction of the ASC 
hyperventilation scores was found between baseline 
and post (t(22)=2.5, p<.05), between baseline and 
FU1 (t(20)=4, p<.01) and between baseline and FU2 
(t(18)=2.2, p<.05); KASE-AQ Knowledge improved 
signifi cantly between baseline and post (t(22)=-2.3, 
p<.05) and between baseline and FU1 (t(21)=-2.1, 
p<.05).Within the C group, we also noticed an improve-
ment of the ASC total scores shown by a signifi cant re-
duction of symptoms from baseline to post (t(22)=2.2, 
p<.05) and from baseline to FU1 (t(19)=2.8, p<.05). 
Effects of the program at post
(immediately after) and FU1 (3 months)
Repeated measures analyses of covariance per-
formed on data from the time period (baseline – FU1), 
revealed a signifi cant interaction effect between group 
and measure moment for ASC total (F(1,36)=3.52, 
p<.05), for ASC hyperventilation (F(1,36)=4.72, p<.05) 
and for KASE-AQ knowledge (F(1,36)=4.97, p<.05), 
showing indeed better improvements/larger effects in 
the I group than in the C group at post and FU1. No 
signifi cant interaction effects were found on any of 
the other outcome parameters when this time period 
(baseline to FU1) was included in the analysis.
Table 2.  Patients’ scores on the Asthma Symptom Checklist, Hyperventilation Symptom scale, and Knowledge 
scale at baseline, immediately and 3 months after the end of the program#
Baseline Post FU1 (3months) FU2 (1 year)
I C I C I C I C
ASC total 121 (65) 86 (72) 58 (49)*** 44 (40)* 50 (55)*** 52 (39)* 71 (76)** 51 (40)
ASC hyperventilation 12 (11) 8 (10) 7 (8)* 4 (5) 6 (6)** 7 (8) 7 (8)* 5(7)
KASE-AQ knowledge 10,8 (3) 10,3 (3) 12,3 (3)* 10 (2) 12 (3)* 10,8 (3) 11,7 (2) 11,2 (2)
#scores are expressed in mean (SD)
*p<0.05, **p<0.01, ***p<001 with paired t-test, score compared to baseline score
I: Intervention group (n=26); C: Control group (n=29); FU1&FU2: follow-up 1&2 (3 months and 1 year after program termination) ASC: Asthma Symptom 
Checklist; KASE-AQ: Knowledge, Attitude and Self-Effi cacy Asthma Questionnaire
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Figure 1.  Difference scores (post-baseline), (FU1-baseline) and (FU2-baseline) for ASC, ASC hyperventilation and KASE-AQ knowledge in 
the Intervention and Control group
 The difference scores from baseline are represented for 3 outcome measurements, showing different evolutions between the 
Intervention and Control group. ASC: Asthma Symptom Checklist; ASC Hyperventilation: Hyperventilation subscale of the Asth-
ma Symptom Checklist; KASE-AQ Knowledge: Knowledge subscale of the Knowledge, Attitude and Self-Effi cacy Asthma Ques-
tionnaire. 
DISCUSSION AND CONCLUSION
Discussion
In this study, we evaluated the effects of a short-
ened asthma self-management group program on 
asthma knowledge, asthma morbidity and asthma-re-
lated behaviour in a group of moderate to severe adult 
asthmatics who were under optimal medical treat-
ment. Asthma-related knowledge and asthma-related 
hyperventilation symptoms improved more in the in-
tervention group than in the control group and this ef-
fect was maintained until 3 months after participation. 
General asthma symptoms improved signifi cantly, but 
substantial symptom improvements were also found 
in the control group. The original effects in the inter-
vention group on asthma knowledge and morbidity 
persisted partly but not signifi cantly 1 year after par-
ticipation.
The effects on asthma-related knowledge in the in-
tervention group replicated fi ndings of other asthma 
self-management program evaluation studies (4). The 
knowledge levels in the intervention group remained 
higher one year after the end of the program than 
before the program start, but the difference fell short 
of signifi cance. Reinforcement with booster sessions 
therefore seems essential to maintain the knowledge 
improvements. In studies with reinforcement, knowl-
edge improvement was preserved for 2 years or longer 
(25).
Our program had some positive effects on asthma 
morbidity, more exactly on general asthma symptoms 
and hyperventilation symptoms, while pulmonary 
function remained unchanged. Despite improvements 
in the control group, hyperventilation symptoms im-
proved only signifi cantly in the intervention group. 
Based on the known fact that anxiety, stress and hy-
perventilation can be closely related to asthma symp-
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toms, we conclude that our behavioural interventions 
were benefi cial for the patients’ symptomatology (26). 
Most of the outcome variables improved in the 
intervention group after program delivery, but the 
absence of statistical signifi cance in the effects was 
probably partly due to the important improvements 
found in the control group. Control group improve-
ments were also found in previous asthma program 
evaluation studies (27). In our study, the improve-
ments could not be due to treatment changes, as there 
were none or only some step down treatment changes 
in medication in both the intervention and the control 
group. Seasonal changes could not be responsible for 
the improvements either, as the group program ses-
sions took place at different time moments during the 
year. Other researchers have related the effects in con-
trol groups to ‘placebo’–effects of minor educational 
interventions or to improvements in medication com-
pliance merely as a result of study participation (28). 
In our study, the effects in the control group could be 
related to the standardized explanation the patients 
received about the study topic and program. To our 
opinion, however, the improvements found in the con-
trol group were mostly due to self-refl ection evoked 
by fi lling out the questionnaires about asthma-related 
behaviour and cognitions. Two observations suggest 
this: fi rst, patients included in the control group were 
mostly motivated and interested patients, but unable 
to participate because of practical reasons; second, 
the questionnaires from the control group were fi lled 
out very conscientiously, which made us presume that 
every patient performed a thorough thinking of the 
questions.
Our study investigated the effects of an asthma 
program, but some remarks related to the program’s 
feasibility can be made, as they determine the qual-
ity of the implementation. The program format was 
modifi ed into a less time-consuming group format 
combined with one individual session, as previous re-
search has pointed out the importance of individual-
ization while showing that group interactions can fa-
vourably infl uence the learning process (29). Because 
the group sessions were set on a fi xed time and day 
during working hours, the program might have not 
been fl exible enough and we might have lost some 
eligible candidates, especially employed people. Some 
researchers lower participation threshold by letting 
patients choose whether they want individual or group 
sessions, but to our opinion this may compromise reli-
able comparisons of the program effects in study situ-
ations (9). 
Compared to some other programs and to our in-
dividualized program, the present effects were rather 
limited. There could be different reasons for the fact 
that our effects were rather limited. First, we think 
that the group of patients studied may have been too 
heterogeneous, such as on their asthma severity level 
or on their education needs. The patient interactions 
in the group sessions were at some moments diffi cult 
due to the fact that living with severe asthma could 
be very different from living with moderate asthma. 
Working with a more homogeneous group based on 
pulmonary function and symptoms may have made 
measurements more sensitive. Second, some questions 
can be raised regarding the program content. Because 
of shortening it, the content delivered in this program 
could have become inappropriate and too shallow. We 
conclude that when a few sessions limited in time form 
part of the program, the program content should be 
focused on specifi c aspects (depending on the needs) 
instead of covering a large content area. Finally, one 
could wonder whether objective measurements (e.g. 
hospitalizations and Emergency Department visits) 
and a fully randomized controlled trial may have been 
indispensable to assess specifi c asthma-related chang-
es. Our preliminary results should be further explored 
within a larger population size an with a randomised 
controlled design. A full randomization into an imme-
diate intervention group and a waiting list group may 
have lead, however, to a higher drop-out in the wait-
ing list group, consisting in that case of people who 
had to wait for one year or longer for participation. It 
would be necessary, however, to perform randomized 
controlled studies to evaluate best ways to shorten 
asthma self-management programs.
It might be argued that – regarding the number of 
hypotheses tested – the level of signifi cance for sta-
tistical tests should have been adjusted. Due to the 
exploratory character of the current study, we decided 
not to do so. Nevertheless, some of the effects were 
signifi cant beyond the .05-level. 
CONCLUSION
Based on our preliminary results, we conclude that 
our shortened asthma group program for moderate to 
severe asthmatics had an impact on knowledge and 
asthma symptoms, especially hyperventilation symp-
toms, until 3 months after the end of the program. 
When shortening the format and content of an asthma 
self-management program, it is important to provide 
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continuous reinforcement with booster sessions and 
to adapt the program content to the patient’s needs to 
obtain more robust and long-lasting program effects. 
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